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Introduction

According to the Federal Reserve, the world real estate industry is$@rthtrillion,

a huge figure that represents about one third of household wealth, making its proper
functioning fundamental for the stabilipurposeof society.

Howe\er, the real estate sector has always been characterized by nutrarsuand
challenges, which partially hinder its growth and make it highly vulnerable to potential
threats, including periods of market downturn.

The economic crisis occurred in America2008and expanded in the major world
economieshad a significant impact on the real estate market, causing both a strong
devaluation of prices and a drastic reduction in sales. If we focus on houseinalues
Europe, the Eurostat report confirms anrage drop in prices of 11.5% from 2011 to
2018. However, the numbers are even more negative in the Italian market, which has
seen an average drop of.8%, recording one of the worst resufshe continent.

After the great recession, the real estateosegas at the center of a strong renewal
driven by a wider change in the technological ecosystem, giving rise to the proptech
neologism, used to underline the growth of a close relationship between property and
technology, which promises to eliminate soofiehe mainlimits that characterize the

real estatendustry.

The following work aims to analyze in detail the change currently underway in the
sector, starting from an analysis of the key aspects and then reaching an illustration of
the main modeland actors present in the context.

Chapter 1 aims to introduce the reader to the real estate market, indicating its
characteristics, obstacles and the various market segments, as well as analyzing its
functioning through the use of theoretical models, seae to understand the changes
that the industry is currently experiencing.

Chapter 2 introduces the concept of proptech, a phenomenon that has arisen in the past
but only recently in the spotlight of world economies. The chapter will analyze the
developnent of proptech, from its inception to possible future evolutions, describing
the main technologies involved. Thedustry will also be segmented through two
different classification models and according to an analysis of the main geographic

markets.



The following three chapters will divide and analyze the main areas of proptech
activity, as well as the business models currently growing; in particular, chapter 3 will
focus on Smart Real Estate, represented by techntlaggd platforms that support the
monitoring, use and management of real estate assets.

Chapter 4 will analyze the concept of Sharing Economy and its application on the real
estate market; as we will see, this areaadivity is represented by technological
platforms that simplify the usd meal estatassetsmaking the distribution of resources
efficient and avoiding thpresencef underutilized assets.

Chapter 5 will focus on the area of greatest development of the proptech industry,
namely Real Estate Fintech, which describes the tdobical platforms that support

real estate transactions, making them more reliable and chddmerchapter will
analyze the development of automatic valuation models, a revolution in the real estate
sector that has always been characterized by a stretegobeneity and by the great
subjectivity of the valuation procesthe chapter will also refer to a case study on
Casavo, the main ibuyer operator in Italy and Europe, analyzing its business model and

its expansion



CHAPTER 1
THE REAL ESTATE MARKET

1.1 Definition and characteristics

Real estate is a large market, different but eddatedto othersectorslts definition is

"a physical or virtual place where real estate values, services or securities that are part
of a real estate business are developed and exchanged and where, when market demand
and supply mees market value of an assistdefined'

The real estate is a upie asset classith singularcharacteristicsdifficult to find in

other sectors, including that of being at the same time a consumer and an investment
asset. hdeed in addition to being used as a workplace or home, a property also
represents an investment, being able to be purchased, renovated and supssddient
receiving from the transaction a capital gain given by the difference between the
purchase and sale price or it can also be rented receiving a periodic income.

The characteristics of real estatsetsuch as its durability and high unit valuapiy

that generallyt represergan important part of the value thfe totalinvestmentsnade

by anindividual, as well asmakingup a largeportion of his wealth generallythe
ownership of the main residence often constitutes the most important asset in the family
heritage.The home thus represents about 28% of the wealth of families in the United
States, 30% of families in France and even 53.3% of the wealth of Italidiefarhe
patrimonial characteristic of real estate properties is the basis of their possible use as
collateral, as well as their autonomous exploitation as an investment asset, to the point
of composinga very significant marketvith own operatorsrules, conventions and
specific trends

The characteristics of the real estate properties derive either from the nature of the assets

or from the choices of the investors, or even from the legal system

1The termcollateralrefers to an asset placed as a guarantee for the contracting a loan with a
financial intemediary. The collateral acts as a form of protection for the lender, in the event that the
debtor defaults on the loan payments, the lender can take possession of the collateral and sell it to
recover some or all of the loan losses.

2This economically ginificant value of real estate is what distinguishes it from other real assets, for
which an independent market is not established outside their industrial production

3 Especially the fiscal one.



The main characteristics of the real estate praggettiat make this asset class singular
and very different from the other sectors are analyzed below:

-immobility: as is immediately evident from the meaning of the term, properties cannot
be moved. The consequence of the immobility of real esisdetss that the local
economy strongly influences their valder example, a growth in the local economy
could potentially lead to an increase in the value of a property or land, or even to a
change in its intended us8ome areas previously destineddeposits, following an
economic development, may be converted into residential, office and commercial
complexes

-high unit value real estate activities are characterized by a high unit value, with direct
investments which require large amounts of @hpi

-indestructibility. the land is indestructible, but could become unsuitable for
construction or use. Potential events that can lead to the impossibility of building are
the collapse of a land or e pollution of the soil. The properties are destrumtitiiave

a long life and a low rate of decay, being able to survive countless technological periods
and economic cycles.

-heterogeneity each property is exclusive and a rsiandardizedasset As for its
technical characteristics, its temporal value and its position, each prigomrbject to

its own evaluation and as such is not susceptible to any seriality or substitutability
-location: this characteristidderives from the immobility ofhie land and buildings.
Location for a property is essential, and its quality is often linked to accessibility: when
buyingahome, a family will consider accessibility to schools, shops, leisure and work;
for commerciabuildings the crucial factors areeessibility for customers, employees

and suppliers as well as proximity to the transport arteries.

- long-term investmentreal estate investments are oriented in the long term for three
main reasons: the indestructibility of the land and the long lifh@fouildings, the
strategy of the investors and the legal system; the first element requires no further
explanation, while the same cannot be said for the other two. As for the investor
strategy, we can cite the use of real estate as a consumer goatlyigual who buys

a house or a company who buys a building to carry out his business, in both cases the
real estate property is purchased for the purpose of being used and therefore the time

horizon of these investors is mainly oriented towards thetkmmg. Other investors buy



real estate solely for investment purposes, but continue to think in ateilong
perspective, such as pension funds or insurance companies that follow-tartang
oriented policy characterized by lbuy and holt strategy Regardinghe influence of

the legal model on the lortigrm nature of real estate investments, we can cite the case
of some national systemswhere there is a tax on real estate capital gains, often
regressive accordingn theduration ofownership.

-illi quidity: one of the main characteristics of real estate activities is their low liquidity;

it often takes a long time to sell a property at the market price. However, the time
interval between the listing of a property and its actual sale varies accturtfegphase

of the real estate cycle. Furthermore, it is possible to speed up the sale of a property if
you are ready to make a concession in relation to the sale price: there is tharefore a
inverse relationshipetween the time necessary to carry oatttilansactions and the
amount of the transaction itself. The illiquidity of the properties derives from their high
unit value and their heterogeneity, which do not give real estate investments a
fungibility characteristic. llliquidity is also linked to Igrterm investment
characteristicsas we have seen, the motivation of numerous investors and the legal
system often lead to the purchase and holding policies, which do not create liquidity on
the real estate marketsowever, with the recenevelopment of proptech new business
models have emerged capable of making the industry more liquid, which will be
analyzed in detail in the following chapters

-opacity. generally théransactions on the real estate market take place through private
negotationbetween two counterparties wHor various reasons and in some caaes
reluctant to communicate the value of the transactions transparerdBedirthe
information obtainable regarding real estate resources is not always reliable, since in
somecases the prices provided deviate from the actual sum exchanged, leading to the
construction of inaccurate indices and market benchmarks. In addition, a real estate

transactiorare characterizeloy aninformation asymmetry between the counterparties,

41n general the longer the asset is maintained, the lothertax rate on any capital gain from the
transaction; thus having a dissuasive effect on the rapid sale of a property.



in which the seller is often better informed of the relevant aspects of the property than
the buyerHowever his problemcould beminimized through a due diligenpeocess.

-rigidity : the development times of a property are generally high andehisrates a
constant delay in the process of updating prices based on the meeting between market
demand and supplgreating ashortterm imbalances the marketvhich is reflected

in its efficiency;

-high level of leveragethis characteristic derivesdm the high unit value of real estate
activities, which allows this class of activity to represemnbahy collateral In general,
investors do not have enough liquidity to buy a property using only their capital and
therefore finance the purchase uspagtially debt. The buyer may also prefer the use

of debt while having the necessary capital; in the case of a private investor, for example,
this will happen if he believes he can use the capital not invested in the purchase of the
propertyto make inveshents whose profitability is higher than the cost of interest on

the debt contracted. In general, the lender can finance much of the value of a property,
since he has a guarantee consisting of the real estate itself. If the entrepreneur is unable
to repaythe loan, the creditor will then be able to sell the asset pledged as collateral and

recover the loan amount granted.

1.2Key factors that drive the real estate market

The proper functioning of the real estate market is a prerequisitééathy economy

also becausthis assetxlassrepresent a significant portion of an individual's wealth

The growth of the real estate market is driversbyeral elementdhe main ones are
analyzed below:

-Demographythese are the data that describe the composition of a population, such as
gender, age, income. While these statistics are often overlooked, they represented a

significant factor affecting the demand and prices of real estate assets. Major changes

5Thereal estate due diligencéndicates the investigation and investigation of data and information
relating to the subject of a negotiation. The purpose of this activity is to evaluate the convenience of a
deal and to identify the risks and related problems, both to negotiate thengeand conditions of the
contract, and to prepare adequate guarantee instruments.

10



in a ndion's demographics can have a big impact on real estate trends for several
decades; a generational change tends to shift the trend of consumer demand towards
different types of real estatactivity, for example in recent years, following the
adulthood omillennids, there has been a shift in the demand for housing to rent rather
than purchase, with the demand for small properties more functional to the fast and
light lifestyle of this generation.

-Interest rateschanges in interest rates can significamtipactthe performance of the

real estate markehainly through an increase or decrease in the cost of debt. For
examplewhen interest rates fall, the cost of obtaining a mortgage decreases, thus
creating higher real estate demand which in purshes pces up.

-The state ofeconomy the conditionof the economy plays a fundamental role for the
correctfunctioningof the real estate market. Generally measured by indicators such as
GDP, manufacturing activity and the employment rate, it has a direct relationship with
the real estate market: when one goes up, the other goes up and when one goes down,
the other goesalvn. Specifically, it must be clarified that the various types of real
estate have a different correlation with the state of the ecaraammymercial properties

are usually less correlated with theonomic cyclebeing often characterized by leng

term leas contractsinsteadthe receptivesegments closely related to the econami

cycle, due to the type of leasing structure of the actifityexample, renting a hotel

room can be considered a form of skherm rent easily avoided by customers if the
ecoromy enters a period of crisis.

-Government policieslegislation generally plays an important role in determining the
demand and prices of real estate, with deductions, subsidies and tax credits representing
some of the toolsised bythe governmento temporarilyincrease the demand real

estateanarket.

6 However, when we look at the impact of the exchange rate on interest rates on an equity
investment, such as in mutual funds (REITS), rather than a direct investment ertyrdhe

relationship changes, becoming similar to a bond relationship with the interest rate. In this case,
when the rate of interest in the market decreases, the high REIT yields become more attractive and
their value increases. When interest rates ritiee yield of a REIT becomes less attractive and reduces
the value of its value shares.

11



1.3The four quadrantsmodel

An interesting economic mod& deegenthe functioning of the real estate market is
the four quadrantsnodel of Di Pasquale and Wheatgmwhich starts from the dual
character of real estate, battconsumer and investmeasset From here the model
makes a first distinction of the real estate in two different markets:

- the propertymarket: wherebuildingsare considered in their ability to produce utility
generated by the availability of space;

- asset marketin whichbuildingsare considered in their ability to produce cash flows
deriving from rental incons

two other aspects of the real estate maaketisolated from the model and treated as
markets in which different factgrslefined by a function that represents its logical
tendencyintersect to define a specific value; these are:

- real estate developme(primary market):represented by the consttion sector, in
which the offer of new real estate units is established

- the propertestrading market(secondary markegt in which exchanges are made and
the quantity of real estate existingsetat a given moment is determined.

Each aspect ignalyzedn a quadrant in which the variables, parameters and functions
are defined; subsequently, the analysis of these four quadrants converges into a joint
model in which the valuedetermined in eacdividual market mutually condition
each otherto explain the relationships and processes that govern the performance of

the real estatmarket Below we will analyze the individual quadrants.

T4¢KS al NJSia F2NI wSKHf 9aidladsS 1aasSia FyR {LI O0Say

American Real Estate and Urban Economics Association in 1992

8 The malel does not explicitly take into account the real estate investment and the subsequent sale
in order to obtain a potential capital gain; however this does not affect the model. The sale can also
be considered as an option for which the investor intendigoidate in a certain period "t" all the

future discounted instalments of the annuity that can be generated from the rental of the property.

12



1.3.1First quadrant: Property Market

The first quadrant of the model analyzespghapertymarket, relating to the possession

of the asset, precondition for its use. A property can be used by individuals for personal
use, as a home, or it can be adaptea production factor, suchfactoryor an office.

The players present in this first market are:

-the owners: which constitute the offer side in the property market. These are
represented by individuals, real estate companies and funds who sell the right to use a
property against the payment of a periodid.ren

-the tenants who make upmarket demand angho arerepresented by individuals and
companies who pay threntto owners tacquirethe right to use the property.

The meeting of supply and demand determines the price of the splacatfie éest (R

paid by the tenants and received by the owners. In tleving graph, the demand

curve represents the average propensity of the population to acquire space according to

the price.

Rent €/mq

S

owners

R*
D=S

tenants

RE stock mq

S

Figurel: Representation of the property market
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Its elasticity, the reactivity of demand to price changes, depends on various elements
such as: demographic level, macroeconomic and institutional conditions as well as
individual preferences such as the propensity to save, mobility and the relative value
attributed to the real estate sector both for personal usemlpiductiveuse.

The position of the demand curve, its height in the graph, is indicative of the propensity
to buy. In the casabove with a fixed shorterm offer, which can be explaineg the

rigidity of the real estate market, a translation of the demand curve upwards, and
therefore a relative increase in the propensity to consume by individuals, translates into

the desire to buy a certain stock of space at a higher price.

1.3.2Second quadrantAsset Market

In the asset market, the value of real estabdvity is determined. The players in this
market are private and institutional investors who seek to determine how much of their
financial portfolio invest in the real estateaket Therefore, in a period prior to the
purchase decision, they undertake a series of assessments both on the properties and on
other activities such as those belonging to the securities market.

The development of valuation theory has led to the defmital different
methodologies used tvaluate a real estate investngicluding the main ones:

-Market Approach

-Cost Approach

-Financial methods

-Income Approach

The asset markejuadrants connected to the use of the income approach, which is
based on the principle that the value of an asset derives from its ability to produce
income. Specifically, according to the income method, the value of an asset is given by
the present value of ifsiture income discounted at a certain capitalization rate, which
represents the risk of realization of the prospective income. The present value of future
income flows can be calculated through various financial formulas, including the one

shown below, usful for calculating the present value of a perpetual annuity whose

14



installments are constant and folleachanother over time based on their maturity but

without have a deadline.

I:- JLD O
m o r |

Regardingthe capitalization rate, a definition is given by the property valuation
dictionary published by th&ppraisallnstitute, which suggests thathe capitalization

rate is a rate of return for a property that reflects the relationship between expectations
of a single year's net operating income and the price or total value of the property and
IS used to convert operating income into an indicabbtotal property value"s

Fromthis definition it is possible to understand that the capitalization rate identifies a
rate of return of a real estate unit which expresses the relationship between the expected
net operating income and the value of thheperty. By elaborating the previous
formula, the capitalization ratean be calculated ake ratio between the income

generated by the property and its market value.

e e w .. Ot @EATQ
ou)8‘[(mo§l2)(.*,)‘I TIBE 6 0

Returning to the asset marketcén be framed in a graph whose function, dependent

on income (R) and cap rate (i), defines the total value of the asset (P).

9 For further information on the topichttp://www.appraisalinstitute.org/assets/1/7/IncomeCap.pdf

15
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Asset Value
Price €/mq

P=R/i
P*

Rent €/mq

Figure2: Representation of the Asset Market

The income (R) is established in the real estagket according to the logic illustrated
above. The capitalization rate (i) is the angular coefficient of the value function and
depends on various factors, exogenous and endogenous to the model; moreover, in its
economic meaning, it can also be undemtas an indicator of risk, which actualizes

the value of the investment in a direct relationship.

Among theexogenous factoyshat is external to the model, we can find:

- the expected growth of the econontlye positive outlook in economic growth pushes

an increase in demand and pricksyering the investment riskand with it the
captalizationrate.

-interest rate trendsmainly government bond rates, which generally represent risk free
securities and the minimum reference thresholdasessing the risk of alternative
investments; but also other rates such as interbank rates from which the level of credit
rates derives, fundamental for the efficient functioning of the real estate market. An
increase in interest rates leads to an iner@ashe capalizationrate

-the riskiness ofan investmentwhich can be incorporated into the risk premium, an

indicatorof the expectedeturn in excess of theriskfree an assetds ri sk

16



form of compensation for investors whaleratethe extra risk, compared to that of a
risk free asset. An increase in the risk premium indicates that investors consider a
particular investment riskier and consequently request a higher return; furthermore, this
situation, if characterized bygeneral instability of the markets, would induce investors

to shift their capital towards less risky activities such as real estate.

-inflation: an increase in inflation indicates ancrease in the costs of goods and
services, including real estassset, which are generally less affected than other
activities such as financial ones. Furthermore, an increase in inflation, by reducing the
real value of the debt, could favor borrowensd thereby encouraging real estate
investments, which generally udelt extensively.

With regardo endogenous factgrsternal to the model, they define the real estate risk
premium that is the minimum return required by investors in the seatbang the

main ones we have:

-rental growth expectationsan upwardforecast of rental income encouragés
investorsand reduces the expected risk premium

-the risk of cash flows:the flows generated by the properties depend on market
conditions andheliquidity of the tenants, which influences the timing and methods of
realizing the rent

-the conditions of the individual propertythe technical and functional characteristics

of the properties, their current and expeatse of obsolescence, the foists on the
preferences of the tenants in the context of the srentthe general housing and rental
conditions, haa decisive impact on the risk of a specific investment.

An increase in the c@plizationrate reduces the slope of the value cland, for the

same income generated by the property, will lead to a decrease in the present value of

the cash flows and a decrease in the market value of the asset

10Risk free assetis a term to indicate an asset that has a certain future retamd theoretically no
possibility of loss. Debt obligations issued by the U.S. Department dfrdasury (bonds, notes, and
especially Treasury bills) are considered to befris& because the "full faith and credit" of the U.S.
government backs them.

17



1.3.3Third quadrant: Development

The third quadrant analyzed the development, which sees as protagonists the
operators engaged in the production of new real estate units andréfut@shment

of existing onesln order to frame the real estate development sector, the model
analyzeghe logicalbase on which new buildings are built or existing ome&urbished

and summarizes them irale that can be described using a mathematical fornisla.
worthy to notethat developers undertake nesal estat@rojects only when the overall
cost of realization is lower than theurrent value of the assetswith similar
characteristics already presemt the marketin the graphbelowthis third quadrant is
depicted

Price,
Cost €/mq

P, C

RE development mq

O*

Figure3: Represerdtion of the Development quadrant

They-axis represents both the cost andphee for a propertyunit, while thex-axis
represents the real estate development .ufite function of the model will set the
number of development units in squaneters based on the estimated price of the
property this price coincides with the full unit cost plus a risk premium required by the
developer for the risk undertaken with the real estate investment. The points of the
curve are all states of equilibrium which the unit cost and the risk premium are in

proportion with the price, thus incentivizing the developer to invest in new real estate

18



projects.The degree of positive slope of the curve reflects the propensity to make new
development investments givarcertain estimate of the value and therefore given the

unit cost of production plugremuneration margifor theinvestmentisk taken.

1.3.4Fourth quadrant: Stock Adjustment

The last quadrant of the model analyzes the secondary market for the negotiation of
existing properties. In thismarket the stock of properties present at a given moment is
determined, that is the current offer of the real estate market.

The dependent variable in the last quadrant becomes the independent variable of the
first; indeed in the property market, the new market demand meet the offer to establish
the price for the use of the space, orrémgtal fes, and thus start a new balanceadf

the fundamental values the entire markeThe new stock of real estate S at a time

t +1 can bedefinedthrough this relationship:

where Q represents the new real estate stock developed betweentandt+ 1

H represents the real estate urthst havebecome obsolete and therefore
excluded from trading and the market; specifically the model considers the real estate
units that hae become obsolete as a percentage of the Soickthis way we can
define the obsolescence rate through the link that unites the existing properties and the

guantity of properties that are no longewilable

‘©C QY

where® represents thebsolescence rate.

From this we can rewrite the main equation as:

19



Assuming also a state of equilibrium in the offer:

3Y Y Y o m

we can conclude that:

Sl

Therefore, the model shows that the offer 8asermined on the basis of the level of
real estate developmentand the obsolescence rate. The valdeepresents the
complementary angular coefficient of the supply curv&r@phically the last model is

represented below.

RE stock mq

S=Q/d

S*

RE development mq

Q

Figure4: Representation of the stock adjustment quadrant
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1.3.5The complete model

The usefulness of the four quadrants model in understanding the mechanisms on which
the real estate market is based can be assessed througinstreiction of a graph
composed of each of the previously analyzed quadrants, where it is possible to perform
both a static analysis to represent the existing relationships between the variables of the
model and through a dynamic analysis to determinevémgtion of one or more
variables following the change of the othéFae graph representing the model of the

four quadrants can be read in two directions.

Rent €/mq

1)

ASSET MARKET PROPERTY MARKET
X D=S
P=R/i

Asset value/Price €/mq i RE stock mq

N )

Q* S=Q/d
P=f(C)

(@)

RE develompment mq

DEVELOPMENT STOCK ADJUSTMENT

Figure5: The Complete Model

With a vertical reading, the right quaahts (1 and 4) represent the space market and the
left quadrants (2 and 3) represent the investment market. A horizontal reading of the
model allows instead to isolate the primary and secondary market. The two upper
quadrants (1 and 2) represent the seapndharket for real estate trade, in which the
exchange of real estatssetdakes place; the two lower quadrants (3 and 4) describe
the real estate development market in which the production of new real estate units

takes place and tlietermination of the overall volume currently offered on the market.

21



In the first quadrant, market demand and supply determine the rent, that is the price for
the use of the space whijdogether with the capitalization ratgefines the current

value of he real estate asset, shown in the second quadrant. This value, compared with
the construction costs C, is at the basis of the investment evaluations in new real estate
development projects; in addition, the new real estate stocks developed, discounted by
the obsolescence radedetermine the neweal estate offeiwhich in turn starts a new
market cycle by repositioning curve C in the quadrant of the property market.

Starting from this representation, it is possible to dynamically analyze the changes of
the model following possible variations in te&ogenous variablesome of which
described below.

An expansionary phase of the economyith an increase iavailableincome, has a
significant effect on aggregate demand for real esliadiésziduals will askfor greater

and better availability of space, businesses will invest more resources in production
plants and offices, and the public administration will expand its range of structures with
the aim of offering a greater number of services to citizensslatmg allthatinto a
transaction towards the top of the demand curve in the property market, which will lead
to an increase in rental ratas,the value of the properties ami a growth in the
development sector.

In a subsequent period, thdeveloped properties will be aggregated with the existing
ones, expanding the offer on the market which, in the medium / long term, will bring
the rents back to equilibrium values.

A stock market crisis generates an increase in the risk premium on ewyegyments

and arelocationof investors' portfolios in favor dkafe havengoods, including real

estate assets. The effect is a decrease in the risk premium for real estate investments
and therefore in the cagplizationrate. The price curve in theset markeincrease the
slopedue to an increase in the value of the real estate assets, also stimulating the
constructions and the expansion of the offer.

A restrictive monetary poligywith a consequent increase in skierm interest rates,
makes acced® debtfor real estate developers more expensive, leading to a decrease
in investments. All this on the model translates to a shift of the curve in the third

guadrant to the left; a constant or increasing obsolescence rate, in the event of a
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reduction inredevelopment operations, the stock of properties available on the market
will reduce.

Another relevant case istachnological evolutionwhich pushes towards an increase

in the obsolescence rate of existing properties by reducing the offer and leading t

negative inclination of the curve of the fourth quadrant

1.4The Real Estate Market Segmentation

After analyzing the characteristics of the real estate market and representing its
mechanisms through the four quadrants model, it is righprtceed with its
segmentationThe real estate market can be segmented according to various aspects:
by location (central, sergentral or peripheral), by current status and quality of the
building (new, used, renovated) or bye intended usef the properties the latter
represents the most used classification within the sector. The different intended uses of
the properties in turn constitute a multiplicity of smiarkets or segments, with their

own actors and valuation metrics. The mamnes are:

) land

I) residential segment

) office segment

IV) retail segment

V) industrial segment

VI) receptivesegment

Below we will analyze the different segments of the real estate market and its own
characteristics

I) Land: represents the magategory of the real estate market, distinguished in various
sub-categories from the regulatory plans drawn up by the administrative authorities; in
general, the main categories of land are divided into buildings artiuilgings. The
development of theahds, as well as their value, is driven by a complex combination of
elements such as the proximity to infrastructure and transport systems that encourage

real estate development projects in the area.
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Il) Residential segmentthis category includes all builtgs built for residential
purposes. The growth of this segment is characterized by a high dependence on family
income, ease of access to credit and population growth in the area, all factors capable
of influencing the level of demand, and therefore priypgenices and thgeacancy rate

Another factor that plays a key role in the segment is fiscal and cultural policy; as we
can see from the following table, the Italian residential segment is characterized by a
high rate of ownership compared to the Europaserage, mainly due to the heavy
internal bureaucracy and a tax regime that is not favorable to rent; however, the high
percentage of ownership of the Italian population also derives from cultural aspects,
including the historical saving philosophy oétpopulation which sees real estate as a

safe investment.

counry | residentil | recepive | offces | industral | retsl

France 50,4% 14,2% 19,6% 1,9% 13,9%
Germany 58,6% 4,0% 16,0% 4,0% 17.4%
UK 40,6% 3,1% 23,4% 7,7% 25,2%
Spain 49,4% 12,7% 17,1% 3,8% 17,1%
Italy 81,4% 1,6% 6,6% 3,4% 7,0%

total 56,4% 6,8% 16,6% 4,1% 16,1%

Figure6: Share of ownershipy segments in Europe

[lI) Office segment:this category includes théuildings used by companies,
freelancers, associations and public administrations, which are highly influenced by the
state of the economy thus pushing the demand in this segment to be strongly correlated
to the national and international economic cycle and thexéfalirectly related to the
unemployment rate. The office segment can be distinguished by location, with
properties located in the central business district (CBD) and properties located in
peripheral areas. Furthermore, this segment is considered thesumtabte for rent,

given the characteristics of the contsagenerally long and stable.

V) Commercial segmentin this segmenthere areseveraltypes of properties: retail

stores, shopping centers, hypermarkets, retail parks and factory outlet .cénters
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general, most retail properties, especitiglarge ones, indirectly belong to groups of
institutional investors. The retail segment can be further divided into three subclasses:
-shoppingcenter. they are independestoreshat share a specific area like a shopping
gallery usually located on the main streets of the dihe idea behind the shopping
centers is that the sum of the parts taken individually has a lower value than the complex
of the grouped parts This advardge is known as positive externalities and derives
from a multiplicity of factors, such as the possibility for customers to find a wide range
of products in a limited area

-aggregation of shopsa series of independent activities located in the citiy dhe
nearby areas.

-regional shopping centerthis is the largest retail category, characterized by a
combination of multbrand wholesale stores and small sidglend stores, offering
customers a wide range of products.

V) Industrial segmentincludesall buildings in which a production activity is carried

out: warehouses, logistics platforms and all production plants. Generally these
structures are characterized both by a simple architectural structure but with precise
technical specifications, such agertain ceiling height and a surface free of pillars, as
well as the position near the main communication arteries, such as airports, highways
and stationsThe ndustial segments strongly connected to the trend and needs of the
production system arak such is influenced by the econostiateof the country.

Over the years, due to the process of transferring manufacturing productiondosiow
countries, such as China, India and Eastern Europe, and the explosion of online
markets, there has beenradual shift in interest. of the sector in the properties used in
industrial logistics, for example warehous@sis interest has been translated into a
series of important investments in the development of buildings for the storage of goods
and in the seaah for new technologies to reduce construction costs and increase the
quality of buildings in terms of structural and plant engineering, sucheagcent
modularconstructionwhich allows to adapt the supply of structures to different levels
and type®f demand. As for the Italian market, the data reveal that the national segment

has recently undergoreestrong growth thanks to a process of reorganization of the

11 Among the main advantages for the shops there is the possibility of exploiting a greater flow of
customers attracted by the numerous products offered in shopping eente
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national distribution system with a widespread geographical expansion, as well as an
increag in operations in the countries of large foreign players such as FedEx and GLS.
VI) Receptivesegment companies operating in tmeceptivesector are involved in the
production and exchange of hospitality services. These services may consist of the
simple provision of accommodation or include other auxiliary services such as sports
facilities and wellness centers. Based on the spaces ngcégsearry out these
activities, it is possible to divide the segment into two categories of property:
accommodatiomise divided by type of service offered, and hotel and complementary
structures, such as tourist villages and camping sites. In the exatped countries,
generally thereceptivesector is characterized by a division between ownership and
management, entrusted to large international operators capable of achieving important
synergies in the business. The main types of contractual agredméméen hospitality
operators are:

-Franchising with the payment of a royalty, the hotel chain allows an operator to use
its own brand and commercial and management systems, provided that during the
course of the activity it respects certain standauté sis location, the quality of the
structure , the furniture and servicpsovided. Throughthis contractual form, the
operator benefits from the popularity of the brand, but still assumes all the risks related
to the activity.

-Management contracthe owner of the structure entrusts the management of the
businessn a chain that will use its own brand and internal systems. In this type of
agreement, however, the owner of the property maintains the entire riskbbasthess

indeed the manager igpaid through management feasad ncentive fees tahe
achievement ofcertain objectives.

-Leasing the manageof the hotel business license and pay an annual fee to the owner
of the propely.
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1.5The real estate cycle

Real estate, exactly like all the othedustrythatcomposehe economic system, moves
within a continuous cycle, which in turn can be divided into smaller cycles that differ
from each other in terms of type of real estate asset and geographical acgalethe
characterized by four reiterative phases:

) Growth

[1) Maturity

[II) Decline

IV) Crisis

These phases are also influenced by a series of endogenous and exogenous forces. The
endogenous forces are function of the dynamics of the actions put in placebiotise

that make up the market demand and supply, while the exogenous forces aredunction
of events not directly controllable by the operators of the real estate market.

Among the endogenous forces we can find: the high construction costs, the opacity of
the real estate market, the location of the property and the limited reactivity in the
adaptation between supply and demand.

The exogenous forces are represented thg general macroeconomic trend, the
regional or national regulatory framewsykhe role of the public administratiand

the stateof financial markets.

Within the exogenous foes an important role is played by technological progress
introduced on the marketepresented by series of innovative and intelligent tools
capable of controlling the levels of supply and demand in real time, potentially reducing
the impact of the vaous phases of the model, in particular those relating to the market
downturn.

Below we will analyze the individual phasafsthereal estate cycle:

I) Growth: represents the initial phase of the real estate cycle; in this phase, there is an
excesgnarketdemandover thesupply, which leads to a decrease in the vacancy rate
and an increase ireal estategrices andrents The imbalance between supply and
demand continues until the developers begin to filaoonstruction of new real estate
units.

[I') Maturity: represents the second phase of the cycle, where there is a constant growth

in real estate development activity, stimulatedabyncrease in rents and prices. This
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phase is characterized by a progressive increase in the market supply unitig@ac

point of equilibrium with demand or a partial imbalangbere the amount of available
spacs offered slightly exceeds the quantity requested. In this case, there is an increase
in the vacancy rate and a slowdown in the incredpeices and rent§Vhen the newly

built units are placed on the market, there is a strong interruption in prices and rents as
well as a considerable increase in the vacancy rate.

[I1) Decline: this phase is characterized by a greater increase in market supply than in
demand As a result there is a rapid drop in prices and rents, as well as an increase in
the vacancy rate which subsequently causes a further drop in property prices.

IV) Crisis: represents the last phase of the real estate cycle, characterizechigriat

values for buildings and the absence of new real estate development projects. The offer
remains stable given the excess of space available on the market. At some point the
market reaches its bottom and then goes up again, with the slow increaaek@t m
demand that begins to absorb the excess supply, leading to a reduction in the vacancy
rate and a slow increase in real estate prices. Subsequently, the real estate market returns

to an initial phase of growth.

Accelerated New
Construction

Increased

Rent & Prices Oversupply

The Real Estate Cycle

Low Vacancies High Vacancies

Declining
Absorpti of :
Absorption of Prices. Rent

Excess Supply Construction

Figure7: Representation of th&eal Estate Gycle
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CHAPTER 2
PROPTECH

2.1 The years ofgreat recession

After the outbreak of the subprime mortgage crisis that originated in 2007 in America
and spread to the main world economies, the real estate market suffered a sharp
contraction especially in the American and European continent, characterized by a
previousdecade of strong growth. This crisis, which startethe real estate market,

also affected other sectors, primarily the financial and industrial sectors, causing a drop
in GDP in many developed countries, as well as a drop in income and in the
employmenrate.The result was the beginning of a strong global recession, causing the
failure of major financial institutions and the subsequeistrustof savers towards the
banking system, which enterad a phase of creditrunchz. This situation in the
mortgage market caused a further decrease in the already weak real estate demand
which led to a generalized collapse of market prices. Also in Italy the real estate market
has suffered a strong contractiaocording to estimates, real estasgionalsales mde

in 2012 fell by 25% compared to the previous year, with a 10.2% drop in prices; the
following year the number of real estate transactions decreased again reaching 403.124
and marking the lowest level ever recorded within the nation since 1980. Tha Itali
real estate sector in that period was strongly affected by the contraction in the provision
of mortgages, passing from 34.3 billion euros in 2011 to 19.6 billion euros in 2012,
with a drop of over 40%. Stopping this great recession was not easy, dirasbtic
pioneeringtools were adopted by the major world institutions2014 the ECB began

an accommodative policy that resulted in Quantitative Easiagonstant injection of
liquidity on the markets aimed at promoting the recovery of the econonmgcagsds to

credit, other instruments were of a fiscal nature as subsidies for companies and a

decrease in the level of taxation.

12 Credit Crunchrefers to a declinén the lending activity by financial institutions caused by a sudden
shortage of fundsOften an extension of a recession, a credit crunch makamiost impossible for
companies to borrow because lenders are afraid of bankruptcies or defaults, resulting in higher rates.
13 Quantitative Easingis a form of unconventional monetary policy in which a central bank buys
long-term securities from the opn market in order to increase the money supply and encourage

loans and investments. In Europe, ttosl has been implemented since 2009 by the European

Central Bank, arriving at full capacity with an injection of 80 billion euros per month.
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2.2 The evolution of technology in the real estate field

The recessionof 2008 has encouraged the adoption of new technologiesany
sectors. Although this statement may seem contradictory, numerous studies have
highlighted a strong renewal within industries during and after the great recession. A
study by Hershbein and Kahn, which analyzed theoffdrs published between 2007

and 2015, highlighting a change in the background of the positions required, more
focused on the technological skills of the workers. The report found that companies
were not only more demanding in terms of employee skills, but were also becoming
more digil, increasing their investments in technolagyrhen a possible question

might be:"why do companies invest in technology during the recession when the money
available to them is limited?'¢conomists have responded to this question by showing
thatduring periods of economic downturn the opportunity cost of money is lower than
in periods ofwealth indeedwhen the economy is growing, a company has all the
incentives to expand its businessthaindustries expanding their production chains or
real estate development companies investing in the acquisition of further plots of land,
reducing the amount of investment in technology. But during an economic downturn,
when people are less willing tauy products and services, thereaigreater freedom

for companiesin allocating their budget, leading to an increase in invessriant
research and development. Other practical reasons may concern the management phase,
with technologes that could helpthe companyto bemore flexible, transparent and
efficient, automating activities and streamlining the process; the introduction of
technology within a company allows to analyze internal and external slgipport
managers' analysis in understanding howrdeession is affecting the businessd

which actions should be pursued in order to obtain a competitive advantage over the
main competitors in the industry.

The technological developments that occurred during and after the great recession have

shaken and innovada&almost all sectors, from the financial sector with fintech, to the

14B. Hershbeinand L.B.Kalin5 2 wS 0S4 & A 2 y & -BiasedethBolddidal Ehawge Azl A v S
Evidencefronx O yO& t 2aAlAy3és | YSNRODE. Yy 902y2YAO wS@OASH
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insurance sector with insurteshand the real estate sector with proptethe real

estate, characterized by a traditionalist philosogy technologically lagging hend

other sectorswas among the maindustryaffected by the crisis which, according to
scholars, triggered a strong innovation process, with the adoption of innovative tools
aimed at safeguard the efficiency and correct functioning, avoiding possltapse
scenarios such as those that occurred after.2008

The real estate sector is highly regulated and cannot be summarized as the construction
or renovation of real estate units and the subsequent transaction process. Take an
example of a real estatafisaction, in a highly regulated market, it typically involves
multiple parties other than the buyer and the seller and can become very complicated
when the value of the transaction involves millions of euros.

Furthermore, the real estate industry candfendd as the most traditional and slowest

in adopting the changes and innovations that modern technology offers, this for a
number of reasons: firstly, the practices of the sector are influenced by a series of
inefficient transactioncosts, defended by giessional consultants who dominate the
process, such as real estate agents and lawyers, who have an interest in protecting their
source of income and resisting technological innovation that could simplify the real
estate process and digitize sopteses of the transaction, cutting their work. Another
reason is due to the nature of the traded asset classes, which as we have previously
defined, are huge heterogeneous assets traded on a large private market, which may be
too important as part of a pete portfolio to take any risk with the process by which it

IS negotiated, held or evaluated.

However, the real estate sector has also undergone prgbeviod of modernization

over the years, due to a radical change in market demand and supply aies afser
technological periods that have changed consumer habhligesé innovations in the

sector gave birth to proptech neologism, to identify all the possible applications of

15The terminsurtech from the union of the terms insurance (“insurance") daachnology
("technology") is the neologism used to describe the technological and digital transformation
underway in the insurance sector. The Insurtech contraction therefore indicates, in a broad sense,
innovation in the insurance sector enabled by teclugies.
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technologies and new business models in the real estate sector for the mfofiles
negotiation, management and financing of real estate investmé@#sim, 2017).

This broad definition includes software, hardware, material or manufacturing produced
by startups and that create innovation using the technologies available on thé marke
to solve the limitations present in the real estate industry. Specifically, digital
technologies set the foundation of proptech developmeagtech wouldn't be possible
without the technological evolution.

Although the concept was recently introdugaptech is not such a new phenomenon,
there have already been technological introductions in the real estate markédash the
century In particular, we can indicate three periodpraigressn the real estate sector,
which in turn reflect a widetrarsformation of the technological ecosystenThe
beginning of the first forms of technology related to the real estate sector dates back to
1980 with the introduction of personal computer and database management systems,
whose daily use, led by the ability tdigitize a variety of information, has
revolutionized the way of analyzing and store real estate data and infornkataah

and other IT systems for the management of real estate portfolios became, in that
period, essential tools for tireal estaterofessiona, who started to adopt a more
guantitative approach to investments and portfolio manageémtcan therefore
speak of a first form of Proptech 1.0 as early as 1980 with the advent of companies
focused on the development and sale of software for analyzing the real estate market
and related services, such as Argus and Yardi, two companies based in America, today
world leaders in the supply of software and solutions for the analysis and management
of real estate investments. However, it is good to underline that the innovations
belonging to this historical phase have been characterized ™josed form!
connected tonternal improvements of the company but with limited integration and
communication skills with the outsid&he subsequent evolution of proptech began
after the 2008 financial crisis, a period characterized by a continuouss wave
innovations, investmds and entrepreneurial activities.

We have witnessed a strong evolution of the market passing from very simple
applications of technologies to the real estate séPtmptech 1.0) to more advanced

scenarios in which the main added value derives fromeitienblogy applied to the

32



property, made possible from a wider technological revolution taking place in the
world, with the introduction of

-Websites and@martphoneApps

-Application Programmelnterfaces

-Data Analysis an&/isualization

-Internetof Things (loT)

-Artificial Intelligence andMachineLearning

-Sensors

-Virtual and Augmentedreality;,

-Geospatiakechnology

-Cloud computing

The biggest shift in the real estate market, which marked the beginning of the second
wave ofreal estate technologgalled Proptech 2.0, was the transition from the dagti

to the digitalsedreal estate system.

Specifically, the term digisation refes to the conversion of papbkard copies into
unintelligentdigital soft copies; the data contained in the dsgtd documents cannot

be extracted through computer programs and require human interpretation. In practice,
digitisation can be considered asmBning a page, uploading a photo or creating a pdf,

in order to have a digital copy of an original document

On the contrary, "dig#lisation" is the act of converting anything into a digitally
readable format. The digiised data allow thesoftwareto automatically perform
activities without the need for human intervention, being able to collect, analyze and
respond independently to the available data.

This shift was the starting point for the development of proptech 2iéhwhoduced

an unprecedented growth of startups operating in the sector, supported by huge
investments by venture capital funds and accelerators such as Venture Scanner,
CrunctBase and PiLabsn particular, the proliferation of startups operating inréas

estate sector has represented an important accelerator for inngvatapable of

introducing disruptive and not only incremental solutions.

16We can link the use of digitization technologyProptech 1.0.
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In addition, the birth of Proptech 2.0 has led to the development of new business
models, characterized bydifferent approach to real estate transactions, such as the
instant buyer(IBuyer), who through algorithms evaluate the price of a house and
subsequently release a purchase proposal in short time and real estate crowdfunding
platforms the introduction ofvhich has made possible investments also for a part of
the population previously excluded from the sector, thus expanding the public of
investors and promoting a boost to investments in the sector.

Although the third wave of proptech has not yet happessshrding to the experis

the next decade we will see this new technologitapterin the real estate sector,
driven by technologies that have been recently available, such as Blockchain
technoloy and3D printers in the real estate development phisetcould solve the
problem of rapid urbanization, offering the possibitiypotentally reducethe amount

of labor required by 70%, overall project costs by 90%, and the duration of construction
by 80%.

In particular, the Blockchain is a decentralized resource database that can be shared on
a network of sites, geographical areas etitations and that does not require any third
party involvement. The Blockchain is essentially a digital ledger, in which transaction
information is recorded, analyzed and archived, but with a fundamental difference
compared to traditional databases, mdme in the use of algorithms that allow the
collaborative creation and storage of informati®dhese "distributed registries" have
properties and capabilities thategbar beyond traditional ones; first of all participants
within a network have their owidentical copy of the ledger, which automatically and
instantly records subsequent changes on all copies, creating maximum transparency on
transaction informationThis information is inserted into "blocks" which are in turn
placed on a "blockchain”, mailg them public and permanent

Basically, the introduction of blockchain within the real estate sector could allow
transactions to move from the analog to the digital age in a secure and transparent way.
Among the main advantages obtainable fromrtreduction of blockchain technology

in the real estate market are:

17 Among the main countries interested in the use of this technology are the United Arab Emirates,
that have mandate that 25% of all new buildings will be constructed using 3Dngrietthnology by
2030
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-Simplification of transactions the use of the blockchain will lead to a simplified
administrative process and a reduction in the processing times of real estate transactions
for all theinstitutions involved. Through this technologywill not be necessary to
check and verify the information on a specific transaction, which instead will be
confirmed automatically, drastically reducing the heavy bureaucratic process currently
belonging b the real estate sector.

-Faster transactions and fraud mitigationblockchain technology would allow to
authenticate and control contracts in real time, without the need for an intermediary
intervention. With a blockchain, all real estate offers couldxX®zuted through smart
contractsthat is adigitally signed agreements. All this could lead to the elimination of
intermediaries, with large savings in transaction costs

-Increase market transparencyblockchain technology could lead the real estate
market to be more transparent, through the public nature of the transactions included in
the ledger. Below is a table summarizing the main advantages and challenges in

adopting blockchain technology

Challenges

+ Aself-regulated and secure system, more so + Security: while seen as less susceptible to fraud than
than current analogue and digital ledgers, as itis paper and digital documents, checks and balances
decentralised and not dependent on any single server need to be in place to limit the risk of fraud. As a
or person popular saying goes, ‘anything digital can be hacked’

« It can save costs and increase efficiency, as it can allow | - The potential lack of willingness of involved parties to
for a quick and easy transfer of assets by cutting out share datain the first place, as sharing data may go
intermediaries who currently hold information that is against their interests.
not shared

+ Increased transparency and fraud prevention.
Blockchain enables a clear log of the data that is
inserted, and is often checked by multiple sources,
reducing opportunities for forgery.

Figure8: Main advantages and challenges in ihglementation of blockchain technology

2.3 Disruptive innovation theory (DIT)
The advent of proptech and more precisely of the technological wave in the real estate
of the last decade, has led traditiosaktorplayersto reassess their organizational

structure, with the aim of aligning with the new business models that have arisen.
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Indeed, innovation is an element that changes almost every aspect of an industry,
changing the structure and models implemented. Thestdéesector is no stranger to

this process, with a series of changes that are currently breaking the old traditionalist
patterns, which have seen it as a slow, illiquid and opaque sector, in favor of rapid
development in the use of innovative technologidss series of innovations made in

the sector together with the start of new activities has generated a prominent theme
regarding the potential of the new proptech models to interrupt and disintermediate the
traditional real estate sector, characterizgd great inefficiencies and remained
unchanged for decades. Indeed, scholars view proptech as a challenge within the real
estate industry, with the potential to disrupt the activity of traditiaesdrs.To this

theme we can connec¢he disruptive innovabns theory, which offers a linear
frameworkfor evaluatinghe degree of mutation in theal estatsector following the
introduction ofnewtechnologies already used in numerous otheustriesthat have
encountered disruptive innovations. Basically, DIT aims to clarify why successful and
established companies are in difficulty when new businesses, offering lower but more
modern and scalable products and seryeeterin themarket.Beforepre e edi ng, it
right to define a disruptive innovationas:a new product or servic
launched by a smaller, neeantrantcompany with lower odissimilar performance
characteristics than what is currently offered on the market, inittatiyeting the low

end part of the market and then gradually improving its performance,iumipacts

or disrupt i ncumbent ¢ o mdGhnstersen andiRayhoh e mai
2003).

The disruptiveinnovation theory offers numerous core teneded principles of
disruptive innovations, categorized into some aspsbish describe the behavior of

the market following the introduction of these technologerablingmodels we will

therefore focus on two main ebents othetheory, namely characteristics of disruptive

innovations and process of disruption
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2.3.1Characteristics ofdisruptive innovatiors

Generally a disruptive innovation introduces a new business model which is driven or
enabled bytechnology and which is very different from those currently used by
historical operators; often presents features not previously available, introducing new
and different value proposals on the market and offering simpler, less expensive and
faster productand services than those currently offered, giving the possibility to a part
of the population to access products and services previously considered too complex
and expensiveAlthough disruptive innovations may initially show lower performance

on certainattributes and criteria valued by established companies, they often offer
higher performance on alternative measurements that are deemed usefutdnd low
customers or in new markets. The analysis conducted on a sample of coodelsred
innovative has lsown that they often present activities and key success factors very
different from those that characterize companies already on the market, introducing
new customers who previously lacked the resources and skills necessary to participate
in a given indusy and thus generating growth and expansion. The following table

summarizes the main characteristics of disruptive innovations

Technology
enabled or
driven

Offer new
products/
services with a
different price
/cost structure

Introduce a

new or

different
I Characteristics ‘gl Unctionality

of Disruptive
innovations

Typically have Introduce new
a limited customers to
functionality the market

Figure9: Core characteristics of disruptive innovations
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2.3.3The process of disruption

Disruptive innovationss a process that generally folathree specific phasemmely

initial market entry main marketentry and market disruption In the first phase,
disruptive innovation is launched a market, in the loweend of the existingnarket

or in a new and emerging market. The rewrant firmwith disruptive technolog at

this stage of the process, tends to engage in a "lower attad@ting customers in the
low-end market or new customers who héegsdemangdandcanaccept the product

or service as it currently is. Indeed, starting in a ssnaéigment of the market can help

the new entrant, especially if the competitors are consolidated companies with large
resources available, to develop their performance, size and momeetoraexpand

and compeing with incumbents.

Often, when disruptive inovation is launched, larger companies and major customers
initially rejector dismisghedisruptive innovationasit doe s méet their performance
requirements.

In the second phase of the disruptive process, called the main market entry, the
companieghat have adopted the innovative business model continue to improve and
enrich their offer, eliminating possible factors tbatldhinder the correct competition

with the products and services offered by the consolidated companies. The objective
pursued i the disruptive companies in this phase iadbieves an acceptable level of
performanceindreach the main customers, belonging to the highaéride market.

The third phasecalled markedisruption is characterized bedisruptive innovation

that has reached a good level of performance and standardization, manaagitgy to

the main market and subtract customers belonging to established companies; at this
stage, a lower price level is often practiced in order to faeilttegswitchof customers
towardsthedisruptive innovation.

Typically following this phase, theaditionalmodelused in the sectas replaced in

favor of the disruptive business model, even if between the two phases there will be
response strategieom theincumbent companiesuch as the purchaséthe startup

that promote the disruptive innovation.
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2.4 Classfication of the proptechindustry

Proptechis made up ofvarious business modelsyith the aim to offer different
technological solutions and tools for the innovation of processes, services and products
offered in the real estate sector. Proptech is a young indastmiinuouslyevolving

and characterized by wide boundaries that make difficult to precisely claissify
individual subsectors. Over the years, numerous proptech classifications have been
made, which differ from each other based on the criteria used; specifically we can find
three type®f classifications

-one levelclassification which presents a cluming by typs of businessvith theaim

of preciselydescribing the different areas of proptech innovation;

-two-level classification proposes a differentiation of proptech into asset classes:
residential, commercial, receptivafice, industriajis

-matrix classification: which proposes anatrix between vertical and horizontal
features.

Below we will initially analyze @nelevelclassification of the proptech sector deriving
from a study carried out by the real estate consulting firm Venture Scanner, and then
move on to a matrix classificati@neatedoy professoA. Baum whose representation,
through a multiplicity of reading dgria, will be supportiveto understanding the
effective influence ofechinnovationson the real estate field.

The classification carried out by Vieme Scanner divides the proptenbdustryinto 12
categories listed below:

I) Property Management are companies that operate through digital platforms that
support the management of property on behalf of an owner. For example, in the case of
a rental property, these companies dealith the brokerage and subsequent
management, such as the collection oftseand the ordinary and extraordinary
maintenance of the property.

[I) Constructionmanagementthe companies operating in this category are part of the
ConTechsegment, an area attivity of proptech, which uses technolotp innovate

the way in whichstructures are designed, developed and built, as well as production

and installation of their components.

18 Examples of twaier classificatiorof proptechare usedby CBInsights, James Dearsley and JLL
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[1I) Facility Management following thewave of proptech 2,@he facility management

area has undergone a profound change, with the introductiomosfative technologies

that support theollection communication and storage of building's data aimed at
achievinga long termself-sustainability of the structures from an environmental and
energy point of viewExamples include tools to quantify building dat a (ener gy
water usage, etc.), tools to make building more efficient launttling inspections
platforms.

IV) Portfolio Management a wide range of platforms that offer, through the use of
algorithms and databases, consultancy services regarding efficient portfolio allocation,
such as investment choices and diversification of real estate activities. Within the
portfolio management category there are also real estate crowdfunding models, a recent
phenomenon which will be analyzed in the fifth chapter.

V)Homeservicesthis category is represented by technologies that support consumers
iIn managing their honse examples include cleaning services and renovation
management.

VI)Commercial Real Estate Searchdigital platforms that operate as real estate
brokers, promoting thenatchbetweensupply and demand of commercial properties,
also offeringadditionalservicessuch as automate¢hluationmodels This category
includes companies that rentwamrking spaces.

VII) Long-Term Rentals / Sale Searchieal estate platforms that help custosner
finding the propertyclosestto their needs. This category is seen by mseholarsas

an evolution of traditional real estate agents. The largest platform in Italy is
fimmobiliare.iDuo.

VII) ShortTerm Rental/Vacation Search: online search engines containing
advertisements for shet¢rm rentals and vacation rentéixample include platforms

for individualsto list their personal properties as well as traditional vacation lodging
search engines.

IX) Life, Home, Property & Casualty Insuranceghe category is represented by digital

operators offering a large set of imgnce, such as life and property insurance.

19 Immobiliare.it: is the main Italian real estate portal for searching and posting advertisements
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X)Real Estate Agents Toalsepresented btechnologies that support the activities of

the real estate agent as well as innovative business models that actually automate the
process.

XI) Indoor Mapping aseries of software that can be used for the creation of real estate
renderings, 3D models of the structure and virtual propeug.

X)loT Home: Internet ofThings is radically changing the waywhich structures and

cities are managezhd developedhrough smart devices that can connect to each other,

it is now possible to collect a lot of data in real time, leading to efficiency in the
management of structures or areas. I0T technology is rapidly spreading in various
sectors, including the urban onettivEBmart Cities and the residential one with Smart
Homes. The classification made by Venture Scanner is certainly exhaustive, including

numerousoperationabreas of proptech

Long-Term Search Home Insurance Home Services Property M C ion M:
(179 Companies) (156 Companies) (154 Companies) (157 Companies) (126 Companies)
C@M PASS iemoﬂa&e <+ h hOUZZ ¢ y \7,\,7“ }:‘ HONEST BUILDINGS
: o p } . ~
apartment Plist | |, FI‘::iiﬁ; T%C—A @ ResiMan —L—u pmenShare
i 1 ‘ u - 1 % Q
Quikr E s Jetty _gw Servietion | | 200 dno (73 %
& i ENGINGS, —o | | yamaria KATERRA
VivaReal QQU Z; ':Oo,m pO c h @ppfOIIO (& BUILDINGCONNECTED
loT H Portfolio Ma
P ol REAL ESTATE gy s
FUNDRISE
O 5 ”\ Property
NETATMO ~ tado V3 / JENTURE ~ money O pbe
‘(. .: EIGHT V I eW The Venture Scanner research platform < REALTYSHARES
artfrog &% currently tracks 1,659 real estate technology 1 CADRE
hadali: h" .Ieeo startups with $55B in funding
Facility Management Short-TermSearch Real Estate Agent Tools Commercial Search Indoor Mapping
(124 Companies) : (14 Companies) (85Companies) (79 Companies) (35 Companies)
'&aquicore @ O 3 e ‘ Q Homelignt - I8 Q.. @ matterpor&
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The graphic above shows only a sampling of companies in each category. Data cumulative through June 2018 3

Figurel0: Representation of the orteer classification of th@roptech industryfVentureScanner,
2018)

Andrew Baum professor of the University of Oxford, in his work entitl&toptech

3.0: the future of the real estate sectoclassifies the segments of the industry by
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enclosing its operating fields in a matmade up of three criteria, defined"asrtical”,

which identify different functionalities or phases of the real estate life cycle, and three
business segments, defined 'drizontal”, which instead identify the different
proptechbusiness areas.

In particular, the vertical components are:

[) Information : technologies that support a more efficient exchange of data between
the players in theeal estatenarket, making this process faster and safer.

II) Transactions: technological solutions that aim neake the intermediation process
simpler and more transparent.

[I) Management digital technologies that regulate a more accurate monitoring of
properties, including their management.

With regard to the three horizontal components, or areas of actiatyate:

-Smart Real Estatedescribe aset of technologypased platforms that automate,
simplify and make theoperation and managemewtf real estate activities more
efficient. Thesmartreal estate consists of several components, the union of which
creats an integrated system based on technglagpich offers consumers a series of
integrated systems to improve their quality of life.

Among the main applications we can fisthart building consisting of a series of
technological tools with the aim afproving the buildingmanagement, as digital
solutions for energy optimization and home automation.

-SharingEconomy i t 6 s t h eproptecitaativity idemtified &y Baum, which

is focusedon simplifying the use of real estate asse#d is repesented by a new
economic model based on alternative processes of resalistéisutionandincome
generation, such as shéerm housingental a new model of space sharing supported
by technology.Co-working is a rapidly growing business model this area which
implies the sharing of workplaces among multiple companiesnd prdessionalsthe
positive aspects of eworking spacesare, in addion to the reduction of rental and
utilities costs the synergies created through the sharing of knowledge between multiple
professimals

-Real Estate Fintechit is represented by a series of digital platforms capable of
simplifying the transaction on the real estate market. Within Real Estate Fintech there

are also companies engaged in the secondary market which, through the use of
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technology, guarantee great transparency, divisibility, liquidity and market
negotiability. One of the main innovative business models within this subsector is the
real estaténstant buyer, an innovative business model that offers alternative solutions
to the traditional agencyrsandate; in particular, the owner of the property sells directly

to the ibuyer company, which in turn assumes the economic risk of the future resale of
the property against a discount on the market value of the property during the purchase
phase.

TheReal Estate Finctech can be considered as an extension of the largest &iegech
defined asthe use of technology and innovative business models in financial services"
Severalbusiness models fall within the Fintech industry, such as online payment
sysems, crowdfunding equity and debt platforms and online exchange, which in turn
have also been adapted to the real estate sector. From all this it follows that the
development of the Fintech industry has provided the basis for the growth of Proptech
2.0, whch however must be understood as a distinct araatofity. We can therefore
define Proptech and Fintech as two separate groups that share one axesilab
activity thatis the Real Estate Fintech

Smart Real

buildings estate
FinTech

PropTech FinTech

Shared
economy

Figurell: Proptech roots (Baum, 2017)
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The matrix classification shown, however, omits to indicate among the areas of
proptech activity that relating to the technology applied to the real estate development
phase;in particular, ConTecltan be defined as the technology for innovating the
design and construction of buildings, as well as the production and installation of their
components. Among the main innovations introduced in this area are those belonging
to Building Information Modelig (BIM), a smart process based on 3D models that
offers architects, engineers and builders various information and tools to plan, design,
build and manage buildings and infrastructure in the most efficient way. ConTech is
certainly among the areas of gresttpotential growth within the proptech universe,
with investments aimed at startups that went from 730 million in 2017 to over 3 billion
in 2018, this for a number of reasommainly the construction industry is huge,
estimates indicate that today itw®rth over 24 trillion dollars globally; moreover, it is

not yet technological, especially as regards construction methods, characterized by
traditional and inefficient procedures. However, to date, its potential still remains
partially hidden, due to theomplexity of the segment, characterized by numerous
actors such as: owners, designers, engineers, contractors, subcontractors, regulators and
investors, who are not always willing to accept radical innovations that require large
capital and long periodd development and adoptioAnalyzing a sample of over 600
operators in the proptech sector, Baum segmented them according to the different
functionalities (vertical components) and according to the different areas of activity

(horizontal components); thhesult of his work is summarized in the following matrix.

Sharing Smart

Economy Buildings Contech
Information 12.9% 0.6% 0.9% 3.1% |17.5%
Transactions 38.3% 16.6% 3.4% 34% [61.7%
Control/management 0.0% 2.5% 15.0% 21% 119.7%
Total 51.2% 19.6% 19.3% 8.6% |98.8%

Figurel2: Percentage of operators in the different phases and in the different areas of proptech
activity according to the matrix classification

As can be seen, the majority of proptegerators, around 62%, focus on the horizontal

phase of transactions, with the aim of facilitating the sale or leasing of realsstete
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As far as the most populated subsector is concerned, Real Estate Fintech currently
includes most of the proptectperators, thus suggesting that the main innovations

include those relating to thimancializatioro of the sectar

2.5Market sizeandtypes of investors

Just as the worgbroptech is very young, the development of this technological
subsectoiis still in its infancy and only in recent years \wave observeda strong
growth in the interest of markets and governments, also driven by the work of numerous
networks and hubghey, thatoperatein the form of private companies or rprofit
associationshave contributed to creating an environment of market education and
inspiration, where proptech startups baiid relationships between theandobtaining
importantsynergies

Thousands of startups are currently operating in the real estate value chain, redefining
the products and services offeiadhe sector optimizing the wagin which real estate
professionals workand changindnow consumers interagtwith the market. Nevjob
positions are being created within the real estate settserto thetechnology world

such agiChief Transformation Officex fiChief Digital Officeio andfiiChief Innovation
Officero. There are currently 22 unicoenproptechstartupsten of which are located

in the US andwelvein China, with a market valuation of over $ 70 billion. To date,
proptech unicormstartupsare not yet present in Europe, this for two main reasons:

1) the European area is characterized by a strong fragmergatimmarket, made up

of 28 countries with different languages, culture, skills, industry standards and legal
frameworks, which make it difficult for operators to expand their activities in multiple
geographic markets.

2) In Europe there is a lack of vemé capital funds, especially those specializing in

later stages investments

20The term financialization" of the real estate market refers to the progressive approach, in the
methods and techniques of economic evaluation and in the market structure, of real estate activities
to those relating to the securities market

21 Unicorn companyis a privately held statip company valued at over 1 billions of dollars. The term
was coined by venture capitalist Aileen Lee. To date, there are 465 unicorn companies worldwide.
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Analyzing the frequency of searchekthe term "Proptech" on the Google Trends
website, it is possible to notice a sharp increase in its popularitgcent years,
especially in countries such as Norway, Hong Kong, UrStadedJnited Kindom and
Germany, where a large part of the populaigoaitracted to industry news and articles.
Italy ranks among the last positions on the Eurog@aptechscene, confirming the
slowness of the country towards innovations already underway incathetiesof the

world.
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Figurel3: Number of searchesifthe term proptech on Google Trends

Although interesting, the analysis of the frequency of web search cannot certainly be
considered a reliable tool for evaluating the growth of an industry. One of the metrics
that can be used to understgmaptech's real growth is related to the volume of
investments;rideed "how much moneges pouredinto an industryis often seen as a

si gn o f(Fatawa R Y&onsequently, most attempts to size the proptech
market look at the growth of fundshaeved year after year.

In recent years the industry has attracted numerous capitals, driven by a huge size of
the real estate market equal to a share of world GDP between 17% and 20%. According

to research conducted Byenture Scannerwhile in 2014 theglobal investments

2Cod CI| NJ TaReAvouté@ropReShFdzy RA Y 3.6 X HAMbp
https://www.propmodo.com/the-truth-aboutproptechfunding/
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